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DETAILED ACTION 

1 The Election of Group II, Claims 42-57 without traverse in the Response filed February 9, 
2000 IS acknowledged. Therefore, Claims 1-101 are pending. Claims 1-41 and 58-101 are 
withdrawn from consideration as being directed to a non-elected invention, and Claims 42-57 will 
be examined on the merits. 



Notice to Comply with Sequence Rules 

2. The disclosure is objected to because of the following informalities: The application does 
not fully comply with the sequence rules (37 C.F.R 1.821-1.825). The errors detected when 
processing the CRT diskette are indicated in the Raw Sequence Listing Error Report attached to 
this Office Action. In addition, Applicants have not submitted a statement that the paper and 
computer readable copies are identical and contain no new matter (37 C.F.R. 1.821(f)). Because 
these issues do not affect the ability to examine and search the claimed invention, the application 
has been examined. However, it is noted that for the response to this office action to be fully 
responsive, correction of the informalities is required. 



Drawings 

3. The drawings have been objected to for defects noted on the Form PTO-948. Correction 
is required. 
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Claim Rej^cfhm - 35 USC § H2 

4. I he loJlawing is a quotation ot the ttrsx paragraph ol J> Li..SX'. 112: 

Tilt: spiic^ificatkm sMi CiiJitab a wrifieai dle^ifipticMi of tiie itivemkitk, M[d oftliti: ^Bajimfcir asid 
pfuceii:^ ofmakkig atud us-mg ii. in such fu\l. clear, cuibdse, md iemiy as to e^'iahl-t; aj'iy 
pej-M-iui sktlltrd ihe aul to ^liTticlk it pc-rtiiiriHi. Lir^ w^rlii wiiiiiih it L:i tnKi^i itfLiaifh CLi'SirieH^iLrd, to 
txisake iidKi use tiiii: :yi.txfei! aiid ihali i^et tonh ihit mzst tiiKKit: Ciiitytcititplattid by tfe iriveistiiM uf 

5. Claims 42-57 are rcj^ctki^ii under 35 U.SX^ 1 12„ tlrst fwagmph, m conUiinijig subject 
[iiiitter which was not described id the spcciikaiion in sych a way as to reasonably eon%^cy to one 
skilled in ^:he i^tilevant art lhal the iiiveiilorts). al the lime the application v^m tiled, had poisses^ioii 
ol the claimed im^eolLon. 

b. Applmmi is rej-errcd tti the interim guiiiehries on wntien descnptiin^ oahlished i:>cvettil:>cr 
21.. 1 9W m the I-edera! Register, Volume Number 244. pp, 71427»7i440 (avaiiabie at 
wvvw. uspto.gov) and the Examiner training Materials on Written Description also available at 
www. uspto.gov. 

7. Claims 42-57 are genus claims. Claim 42 is directed to a genus of adenine nucleotide 
translocator (ANl^) proteins from any source. Claim 44-51 are directed to the genus of human 
AN r proteins or any variants or fragments thereof, and Claims 52-57 are drawn to the genus of 
animal AN f proteins or any variants or fragments thereof The specification defines a variant as a 
poh nucleotide which encodes an analog having an insertion, deletion, or substitution (p. 18. lines 
1 7-23) and a *"fragment'' as any ANT polypeptide that retains "essentially the same biological 
function or activity"" as an ANT polypeptide (p. 20. beginning at line 1 ). fhe specification and 
claim do not place any limit on the number of amino acid substitutions, deletions, and/or additions 
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that may be made. Therefore, the scope of the claim includes variants and fragments of any length 
and sequence. The genus is highly variant because a significant number of structural differences 
between genus members is permitted and the specification and claims do not indicate what 
distinguishing attributes are shared by the members of such a genus. Since the disclosure fails to 
describe the common attributes or characteristics that identify members of the genus, and because 
the genus is extremely variant, then the three species, ANT 1, AN r2, and ANT3 having the 
sequences defined by SEQ ID NO: 31-33 alone are insufficient to describe the genus of any ANT 
protein having any sequence and having any length. One of skill in the art would reasonably 
conclude that the disclosure fails to provide a representative number of species to describe the 
genus. Thus. Applicant was not in possession of the claimed genus. 



Claim Rejections - 35 USC §102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -- 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in 
this or a foreign country, before the invention thereof by the applicant l^or a patent. 

9. Claims 42-46 are rejected under 35 U.S.C. 1 02(a) as being anticipated by Marzo et al. 
(Science (Sept. 25. 1998) 281(5385): 2027-2031). 
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10. Marzo et al. disclose a purified human ANT2 protem (p. 2029, Col. 1, lines 9-32, Fig. 2C. 
F ig. 4 ). ANT2 is considered a variant of ANT 1 and ANT3. Therefore, Marzo el al. meets the 
limitations of Claims 42-46. 

1 1. Claims 42-46 are rejected under 35 U.S.C. 102a as being anticipated by Fiore et al. 
(Biochimie(Feb. 1998) 80: 137-150). 

1 2. Fiore et al. provides a review of mitochondrial ADP/ATP carrier proteins (also known as 
ANT proteins) and provides evidence that AN'l proteins are very well known in the art. iMgure 1 
otThe Fiore et al. reference provides an amino acid sequence alignment of 29 sequences ol^ known 
AN r proteins from human, bovine, mouse, rat, as w^ell as other sources. In particular, the 
sequences of human ANT F 2, and 3 are provided. The Fiore et al. reference indicates that the 
ANl^ proteins from human and animal sources have not only been isolated but are also fairly well 
characterized. For example, Fiore et al. state "the definite characterization of the ADP/ATP 
carrier as a transport protein was established after reincorporation of the isolated carrier into 
liposomes and reconstitution of transport" (p. 138. Col. 1, last 4 lines of the column) and the beef 
heart ADP/A fP carrier isolated in the presence of detergent is able to undergo the transition 
between two conformational states (p. 145, Col. 1. lines 1-9). 
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Art Unit: 1653 



Claim Rejections - 35 USC §103 



1 3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 ot this title, if the differences between the subject matter sought to be patented and the prior ar1 are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 4. This application currently names joint inv entors. In considering patentability of the claims 
under 35 I J.S.C. 103(a). the examiner presumes that the subject matter of the various claims was 
commonly owned at the lime any inventions covered therein were made absent an\ evidence to 
the contrary. Appliccint is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

15. Claims 43-57 rejected under 35 U.S.C. 103(a) as being unpatentable over Fiore cl al. as 
applied 10 claims 42-46 above, and further in view of Rosenberg (Protein Analysis and 
Purification: Benchtop Techniques, (1996) Birkhauser, Boston, pages 335-347). 

16. fhe teachings of f^iore et al. have been described above. Fiore et al. also disclose that a 
veast strain containing an ANT carrying a polyhistidine tag at the C terminus was constructed to 
allow purification by immobilized metal ion affinity chromatography (p. 144. Col. L last 
paragraph). However, Fiore et al. do not teach a human or animal ANT fusion protein. 
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1 7. Rosenberg shows that it is standard in the art to construct fusions between a protein of 
interest and an enzyme (i.e. p-galactosidase (P-gal) (p. 336. lines 3-6 and section titled 
■'l:xpression and Purification of lacZ and trpE Fusion Proteins") or an affinity tag (i.e. His- Fag or 
f LAG or GSl^ (see p. 341-347)). Rosenberg teaches that using p-gal as the fusion partner 
provides an advantage because antibodies to p-gal can be used to affinity purify the fusion protein 
and to follow purification of the fusion protein by Western blot analysis of the various fractions. 
Rosenberg also teaches thai a protease cleavage site can easily be engineered into the fusion so 
that the fusion partner can be separated from the protein of interest after purification (see p. 344. 
Section 11.15). 

1 8. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention, to express the well know^n human and animal ANT protein sequences taught in Fiore et 
af as fusion proteins w^herein the fusion partner was a polypeptide or enzyme having affinity for a 
ligand. One would have been motivated to do so because such a protein would allow easier 
purification on an affinity column. Using p-gal as the fusion partner has the added benefit that 
the fusion protein can be easily monitored during purification (for optimization of purification 
conditions) or during expression (to localize the fusion protein in cells using the enzymatic 
activity of the P-gal protein). 
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Art Unit: 1653 



19. Claims 43-50 and 52-55 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Adrian et ai. (Mol. Cell. BioL (1986) 6(2): 626-634) in view of Fiore et al. as applied to Claims 
42-46 above. 

20. Adrian et al. disclose the expression of fusion proteins comprising Saccharomyces 
cerevisiae ADP/ATP translocator (ANT) proteins of various lengths (see p. 63K Fig, 5) and the 
enzyme p-galactosidase in an investigation of what amino acids are important in targeting the 
protein to the mitochondrial membrane The study reveals that several of the fusion proteins 
were delivered to the mitochondria (see p. 630, Col. 2, lines 23-30; and p. 63 1 , Table 1 ). 

2 1 . Adrian et al. do not teach that the ANT proteins were derived from human or animal 
sources. 

22. As described above, Fiore et al. disclose the amino acid sequence alignment of 29 
sequences of known ANT proteins from human and animal sources, and indicate that these 
proteins have been isolated (p. 145, Col. 1, lines 1-9). 

23. I herefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to express the human and animal ANT proteins described in Fiore et al. as fusion 
proteins as taught in Adrian et al. One having ordinary skill in the art would have been motivated 
to substitute human or animal ANT instead of the disclosed yeast ANT in order to study the 
mitochondrial localization sequences in human and animal ANT. Characterization of animal and 
more importantly human ANT proteins is essential to the development of diagnostic and treatment 
tools because as taught in Fiore et al. (p. 146, Col. 2). these proteins have a central role in 
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Art Unit: 1653 

cellular energy metabolism and it is likely that dysfunciion of these proteins is involved in 
mitochondrial disorders. 



24. Brandolin et al. (Biochemistry ( 1985) 24: 1991-1997), referenced in Fiore et af above 
(reference number 48 . cited on page 145, Col. 1, first paragraph), provides another example that 
adenine nucleotide translocaiors from animals were very well known in the art at the time of the 
invention and that these proteins could be isolated and purified successfully. The Brandolin et al. 
reference describes the isolation and purification of an adenine nucleotide carrier protein (also 
known as adenine nucleotide translocator, see Fiore et al.) from beef heart mitochondria. 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Holly Schnizer whose telephone number is (703) 305-3722. I he examiner 
can normally be reached Monday-Friday from 7:30 a.m. to 4:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Christopher Low, can be reached at (703) 306-41 19. The fax phone number for 
Official Papers to this Group is (703) 308-4242. Any inquiry of a general nature or relating to the 
status of this application should be directed to the Group receptionist whose telephone number is 
(703)308-0196. 
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Holly Schnizer. Ph.D. 
April 19. 2000 




